Using solution phase hydrogen/deuterium (H/D) exchange to determine the origin of non-covalent complexes observed by electrospray ionization mass spectrometry: in solution or in vacuo?
Electrospray ionization (ESI) is a soft ionization technique that is able to transfer intact ions, as well as solution phase non-covalent complexes into the gas phase. With small molecules that have a high tendency to form hydrogen bonds, the observation of non-covalent complexes by ESI-MS can be the result of a non-specific interaction, due to the nature of the electrospray process. Special precautions and additional steps should be performed to identify the origin of the complexes observed with ESI-MS, and we have utilized solution phase hydrogen/deuterium (H/D) exchange as a method to determine the specificity of the complexes. By comparing the average number of exchanges for the monomer subunits to the average number of exchanges for the complex, one can distinguish if a specific complex is formed in solution. In this paper we have investigated non-covalent complexes of some common chemotherapy agents: paclitaxel, doxorubicin, and etoposide by ESI-MS. By using the solution phase H/D exchange, we were able to identify several specific drug-drug complexes. Thus, solution phase H/D exchange combined with ESI-MS provides for a convenient method in ascertaining the specificity of non-covalent complexes as being formed in solution or in vacuo.